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(S) Salvaging organic thermoplastics. 

(57) A method is provided for salvaging organic thermoplastic values from discarded shaped organic 
thermoplastic substrate which has been surface treated with a protective or decorative organic or 
organosilicon coating. In a preferred method the discarded shaped organic thermoplastic substrate, 
such as a polycarbonate substrate, is granulated, treated with an aqueous alkaline solution which may 
contain a water miscible organic solvent, such as methanol, and thereafter washed until neutral and 
dried. 
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Background of the Invention 

The present invention relates to a method for recycling organic thermoplastic values, such as polycarbon- 
ate values from discarded organic thermoplastic substrates which have been surface treated with an organic 

5 or organosilicon material. More particularly, the present invention relates to a method for effecting the removal 
of a protective or decorative organic, or organosilicon coating including the removal of surface impregnated 
organic or organosilicon material, such as an organic UV stabilizer from various discarded organic thermoplas- 
tic substrates which can be in granular form, by treating the organic thermoplastic substrate with an aqueous 
alkaline solution, recovering the resulting treated organic thermoplastic substrate and thereafter washing and 

10 drying such organic thermoplastic substrate. 

Organic thermoplastic substrates and particularly polycarbonate substrates are often used in glazing ap- 
plications. Shaped organic thermoplastic substrates often employ a protective coating to preserve optical clar- 
ity and impact resistance. In applications not requiring optical clarity, organic thermoplastics nevertheless of- 
ten use a protective coating to avoid scratch marks and/or to minimize environmental degradation, particularly 

15 if the organic thermoplastic substrate such as a polycarbonate article is used in outdoor applications. 

One procedure used in treating polycarbonate sheet can involve the use of a silicone hard coat (SHC), 
where the polycarbonate sheet is dipped into the hardcoat formulation and thereafter the treated polycarbon- 
ate sheet is dried followed by the thermal curing of the silicone resin. Additional protective coatings commonly 
used on polycarbonate articles are acrylic hardcoats and hardcoats based on formaldehyde-melamtne resins 

20 (FMR). Other organic thermoplastics, such as a polymethylmethacrylate sheet can be initially treated with a 
thermoset acrylic primer followed by the application of a silicone hardcoat 

Organic thermoplastic end users and organic thermoplastic manufacturers such as found in the polycar- 
bonate industry, have been faced with environmental concerns due to the build-up of discarded organic ther- 
moplastic articles surface treated to improve scratch resistance and resistance to weathering. Surface treated 

25 organic thermoplastic articles often deteriorate after an extended period of time under atmospheric conditions, 
such as at least 6 months; scrap polycarbonate material also can be generated during the initial treatment of 
polycarbonate sheet with a silicone hardcoat formulation as a result of drips, runs, sags or dust inclusions which 
can mar the finish. The treated polycarbonate sheet is often discarded because it cannot be recycled. It is often 
disposed of by landfill in g which can create environmental concerns. 

30 Several studies have been made with respect to the removal of protective or decorative coatings from or- 

ganic thermoplastics such as polycarbonates. Some of the procedures which have been used include, sand- 
blasting, radio frequency heating, ice jet blasting, melt filtration, cryofracturing, high pressure water jet and 
grinding with wire brushes. Although such techniques have been found effective for removing hardcoat to a 
significant extent from the surface of various organic thermoplastic substrates, the resulting organic thermo- 

35 plastic substrates in most instances, are often different in impact resistance and opacity as compared to the 
original virgin organic thermoplastic substrate. With respect to wire brushing, although effective in particular 
instances, it has been found limited to flat surface substrates having certain minimal dimension requirements. 

It would be desirable therefore to provide a method which would allow salvaging of organic thermoplastic 
values, such as polycarbonate values, from surface treated polycarbonate articles, which normally would be 

40 discarded to minimize environmental concerns. It also would be desirable to be able to reclaim such organic 
thermoplastic values from such surface treated organic thermoplastic substrates to permit the direct blending 
of such salvaged values with virgin organic resin to provide organic thermoplastic articles having substantially 
the same optical clarity and impact resistance as parts made from the virgin resin. 

45 Summary of the Invention 

^ ^>The present invention is based on the discovery that organic thermoplastic substrates which have been 
surface treated with an organic or organosilicon coating can be recycled to salvage organic thermoplastic val- 
ues. An aqueous alkaline solution at a slightly elevated temperature can be used, such as a temperature in 

so the range of about 40°C to about 100°C; additionally, a water miscible organic solvent, such as methanol can 
be used in combination with such aqueous alkaline solution. Discarded organic thermoplastic articles, includ- 
ing materials, such as screen printed and sign grade thermoplastics which have been treated with a protective 
coating also can be directly treated. It has been found that improved results can be achieved if the organic 
thermoplastic articles are granulated prior to treatment with the aqueous alkaline solution. Aqueous alkaline 

55 solution treatment can be for a period of less than about an hour, while the resulting mixture is being agitated. 
The resulting treated organic thermoplastic articles or granules thereafter can be washed with water, which 
is preferably deionized, and then dried to produce a substantially restored or reconstituted organic thermo- 
plastic substrate. It has been found that when the organic thermoplastic substrate, such as a polycarbonate 

2 



BNSDCCID: <EP 0S89642A1 J_> 




EP 0 589 642 A1 



substrate has been restored, the recovered polycarbonate product has been found to be substantially equiv- 
alent to virgin polycarbonate with respect to both optical transmission and Izod impact strength. 

Statement of the Invention 

5 

There is provided by the present invention, a method for salvaging organic thermoplastic values from a 
discarded organic thermoplastic substrate which has been surface treated with a decorative or protective or- 
ganic or organosilicon coating, comprising, 

(1) effecting contact with agitation for a period of at least 20 minutes and at a temperature in the range of 
10 about 40°C to about 100°C between the surface treated organic thermoplastic substrate and an aqueous 

alkaline solution, 

(2) recovering the resulting organic thermoplastic substrate from (1), 

(3) washing the surface of the recovered organic thermoplastic substrate of (2) with an aqueous medium 
until the pH of the recovered aqueous wash medium is neutral, and 

15 (4) drying the resulting washed organic thermoplastic substrate. 

Preferably, discarded organic thermoplastic substrates which can be surface treated in accordance with 
the method of the present invention are polycarbonate substrates, such as silicone hardcoat composites, 
shown by Patel, U.S. Patent 5,041,313 and Olsen, U.S. Patent 4, 455,205 incorporated herein by reference. 
For example, a polycarbonate substrate can be initially primed with an acrylic primer followed by treatment with 

20 a silicone hardcoat composition, such as shown by Clark, U.S. Patent 4,027,073 incorporated herein by refer- 
ence, or another variation of a colloidal silica filled silicone composition as shown by U.S. Patent 4,624,870 
incorporated herein by reference. Additional discarded polycarbonate articles which have been surface treated 
with an organic material which can be treated in accordance with the practice of the method of the present 
invention are polycarbonate articles, such as polycarbonate sheets treated with a formaldehydemelamine resin 

25 (FMR), or acrylic material such as a polymethylmethacrylate which can provide improved weathering resis- 
tance. Discarded thermoplastic substrates surface impregnated with organic ultraviolet radiation absorbers or 
stabilizers which can be salvaged in accordance with the practice of the invention are shown by Olson, U.S. 
Patents 4,322,455 and 4,323,597, incorporated herein by reference. 

Polycarbonate articles which can be salvaged in accordance with the practice of the present invention in- 

30 dude materials formed from the phosgenation or transesterification of aromatic bisphenols, such as 2,2-bia- 
(2-hydroxypheny1)propane having an intrinsic viscosity (IV) in chloroform of from 0.35 to 1.8 dt/g in chloroform 
Additional polycarbonate substrates which can be salvaged in accordance with the method of the present 
invention, can be made from aromatic bisphenols such as, 2,4 , -dihydroxybiphenytmethane, bis-(2-hydroxyphe- 
nyl)methane, 2, 2- bis-{4- hydroxy phenyl) propane, referred to hereinafter as "bisphenol A" or "BRA", 1,1-bis(4- 

35 hydroxyphenyt)ethane, 1,1-bis(4-hydroxyphenyl)propane t 4 t 4 ? -di hydroxy bi phenyl, 4,4'-dihydroxy-3,3',5,5'-tBt- 
ramethytbiphenyl, 2,4-dihydroxybenzophenone, 4,4'-dihydroxydipheny1 sutfone, 2,4'-dihydroxydi phenyl sul- 
fone, 4,4'-dihydroxydiphenyl sulfoxide, 4,4'-dihydroxydiphenyl sulfide, tetramethy] bis phenol A, 1 ,1-dichloro- 
2,2-bis(4-hydroxyphenyl)ethylene, 6,6 v -dihydroxy-3,3,3',3*-tetramethylbts(1,1-spiroindane) (spirobiindane bi- 
sphenoi), 

40 



45 



50 



55 



3 



BNSDOCID: <EP OSB9642A1 I > 



EP 0 589 642 A1 



5 



10 



15 



20 



25 




30 Copolycarbonates containing the above bisphenols as the major bisphenol constituents are also included. Also 
included are bisphenol-A poly(ester carbonate)s in which the bisphenol- A carbonate moieties are the major 
constituents. 

Among the organic materials which are often used in the surface treatment of polycarbonates to impart 
improved surface properties thereto are acrylates which are shown in the Encylopedia of Polymer Science & 

35 Technology, Vol. 1, Interscience Publishers, John Wiley & Sons, Inc. (1964), page 246. For example, acrylic 
acid ester monomers can be used such as, methyl acrylate, isopropyl acrylate, n-propyl acrylate, n-butyl ac- 
ryiate, isobutyl acrylate, secbutyl acrylate, 2-ethylhexyf acrylate, etc. Exemplary met h acrylic acid ester mono- 
mers are for example, methyl methacrylate, ethyl methacryiate, n-butyl methacrylate, isobutyl methacrylate, 
hexyl methacrylate, etc. Copolymers of the above acrylate and/or methacrylate monomers are also useful in 

40 the surface treatment of polycarbonates. 

In addition to discarded polycarbonate substrates, additional discarded organic thermoplastic substrates 
having a protective organic or organosilicon coating also can be treated in accordance with the practice of the 
invention, such as polymethylmethacrylates having a Mn of from about 10x1 0 3 to 500x1 0 3 . There are also in- 
cluded discarded organic thermoplastic substrates having a protective organic or organosilicon coating, such 

45 as polyphenylene ethers, blends of polyphenylene ethers, aromatic polyester resins, polystyrenes, and ABS 
resins. 

^. In the practice of the invention, the discarded surface treated organic thermoplastic substrate, which here- 
inafter preferably means a polycarbonate substrate, for example a sheet, a head lamp, or other molded article 
treated with a silicone hardcoat (SHC), a formaldehyde-melamine resin (FMR), or an acrylic coating, can be 

so contacted with an aqueous alkaline solution, for example, having a pH of at least 12. Preferably, prior to contact 
with the aqueous alkaline solution, the surface treated organic thermoplastic substrate can be granulated util- 
izing a conventional grinder to produce a particulated material having an average diameter of about 1 centi- 
meter or less. If desired, however, the intact surface treated organic thermoplastic substrate can be directly 
immersed in a rapidly agitated aqueous alkaline solution. 

55 Methods for producing aqueous alkaline solutions having an effective pH range can be achieved by dis- 

solving various alkaline materials in water at concentrations from 5% to 40%, and preferably 20% to 40% by 
weight of solution, such as hydroxides of alkali metals such as, lithium, cesium, rubidium, calcium, sodium, 
and potassium, and hydroxides of ammonium, or tetraalky (ammonium, for example tetramethyl ammonium and 
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tetrabutylammonium. Temperatures in the range of between about 40°C to 100°C can be employed while a 
preferred temperature is 45°C to 60°C. The surface treated polycarbonate article can be exposed to the aqu- 
eous alkaline solution for a period of at least 20 min to 60 minutes and preferably at least 30 min to 60 min, 
employing an agitator, such as a stirrer to effect efficient contact with the organic or organosilicon coating on 
5 the polycarbonate surface. 

In instances where the organic thermoplastic substrate is a polycarbonate substrate, it is preferred to em- 
ploy in combination with the aqueous alkaline solution, a substantially inert water miscible organic solvent to 
facilitate removal of the organic or organosilicon hardcoat. In the absence of organic solvent extended treat- 
ment times may be necessary, such as up to 4 hours or more which can be deterimental to the properties in 
10 the salvaged organic thermoplastic material. Organic cosolvent can be used in the range of about 5% to 95% 
by volume of the aqueous alkaline mixture and preferably 25% to 50% by volume. 

Preferably, a water miscible organic solvent can be used as a cosolvent which includes solvents, such as 
a C (1 . 4) alkanol, for example methanol, ethanol, propanoi, butanol and isopropanol, to facilitate the separation 
of the organic or organosilicon coating from the surface of the organic thermoplastic substrate as an upper 
15 layer in the treating solution. 

In instances where a water miscible organic solvent is used, the separated organic or organosilicon coating 
can be readily skimmed from the treating solution prior to recovery of the intact polycarbonate article or if it is 
granulated, the resulting granules. After recovery of the treated polycarbonate, it can be dried at a temperature 
in the range of from 50°C to 125°C. If the polycarbonate has been granulated, it can be injection molded to a 
20 specif ic shape. 

In order that those skilled in the art will be better able to practice the present invention, the following ex- 
amples are given by way of illustration and not by way of limitation. All parts are by weight 

Example 1 

25 

Several 1"x2"x 1/8" Lexarr® polycarbonate panels which had been coated with a silicone hardcoat for- 
mulation as shown by Clark, U.S. Patent 4,027,073, were immersed in a treating solution consisting of equal 
volumes of methanol and an aqueous sodium hydroxide solution having 20% sodium hydroxide by weight 
While the polycarbonate panels were immersed, the treating solution, which was at 50°C, was continuously 

30 agitated with a stirrer. After being immersed for 30 minutes, the polycarbonate panels were washed with water 
and dried. The same procedure was repeated except that polycarbonate panels were used which had been 
coated with a formaldehyde-melamine hardcoat The dried polycarbonate panels were ground to 1/4" pellets 
and, then injection molded into several test samples. The test samples were evaluated for MW, and % trans- 
mission, color (yellow index "Yl"), and haze, using a Gardner haze meter and notched Izod impact (NI). The 

35 results were compared with test panels prepared by injection molding virgin Lexarr® polycarbonate or "virgin 
PC". The following results were obtained, where "treated PC" means polycarbonate panels which had been 
coated with a silicone hardcoat, or a for maldehyde-rnela mine hardcoat, and then immersed in the treating sol- 
ution of the present invention: 

40 TABLE 1 



45 





MW 


%T 


Yl 


HAZE 


NI (IbsJin) 


treated PC 


40,000 


86.0 


3.50 


4.0 


17.1 


virgin PC 


43,000 


83.8 


0.70 


3.1 


16.8 



^ The above results show that the polycarbonate values treated in accordance with the practice of the meth- 
od ofthe present invention (treated PC) were substantially equivalent to virgin polycarbonate. 

Example 2 

A 35 pound sample of an 85:15 mixture of granulated silicone hard coated polycarbonate and granulated 
formaldehyde-melamine hardcoated polycarbonate was added to 25 gallons of an equal volume % solution of 
aqueous sodium hydroxide having 20% by weight of sodium hydroxide and methanol. The solution had been 
pre-warmed to 50°C. The resulting slurry was stirred for 30 minutes and then was allowed to cool to room tem- 
perature. The solution was decanted from the solid and the solid was washed with water until it had a neutral 
pH. The resulting granulated polycarbonate was then centrifuged and then dried for 12 hours at 125°C in a 
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vacuum oven. The dried granulated polycarbonate was analyzed for silicon by elemental analysis. The following 
shows the silicon content in ppm of silicon of the initial hardcoated polycarbonate, "hardcoated* and the dried 
granulated polycarbonate obtained from the hardcoated polycarbonate after treatment in accordance with the 
invention, "treated": 



TABLE 2 



10 



15 



20 



25 





Si (ppm) 


treated 
hardcoated 


1.3 
616 



The above results show that the method of the invention can effect a substantial removal of the silicone 
hardcoat from the surface of the polycarbonate granules. 

The treated and hardcoated polycarbonate were then injection molded into 1/2" x 2 1/2" x 1/8" test slabs 
and evaluated for Notched Izod (ASTM D256), Tensile Strength (ASTM D638) and Haze (ASTM D1003) The 
following results were obtained where the treated and hardcoated slabs as previously defined, are further com- 
pared to slabs made from virgin polycarbonate, or previously unused polycarbonate material: 



virgin 

hardcoated 

treated 



Hotchrrl Trnrl (ft-lb/in) rt-»*w Typ^ 
17.8 (0.54)* Hinge 

6 * 3 <5 - 9 > 3 Hinge/7 Brittle 

18 -0 <0.87> Hinge 



^Standard deviation 



30 



35 



40 



45 



Tensile Properties 




Modulus 


Yield Strength(psi) 


% Elongation to Break 


virgin 


341(14) 


9175(20) 


193(5) 


hardcoated 


351(16) 


9200(34) 


86(45) 


treated 


345(13) 


9250(31) 


186(8) 



Haze 




Transmittance 


Yt 


Haze 


virgin 


87.8 


1.7 


1.3 


hardcoated 


72.4 


10.6 


95.0 


treated 


89.1 


1.5 


1.6 



w The above results show that polycarbonate treated in accordance with the invention is substantially equiv- 

alent to virgin polycarbonate. 

Example 3 

55 Polycarbonate panels (1" x 2" x 1/8") which had been hardcoated in accordance with the method of Clark, 

U.S. Patent 4,027,073, were treated in accordance with the method of Example 1 utilizing a 50% by volume 
methanol aqueous ammonium hydroxide solution. The concentration of the ammonium hydroxide was varied 
to provide a pH in the range of from 10-12. The polycarbonate panels were treated at 50°C for a period of from 
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15 minutes to 60 minutes. The following results were obtained, where "NR" means the hardcoat was not totally 
removed. This was indicated by a subsequent methylene chloride rub test showing a haze-free surface. TR" 
means that the hardcoat was totally removed which was shown by the formation of a hazy surface after the 
methylene chloride treatment. The following results were obtained: 

TABLE 3 



15 



Time { 


min) at 50°C 


PH 


15 


30 


45 


60 


10 


NR 


NR 


NR 


NR 


11 


NR 


NR 


NR 


NR 


12 


NR 


TR 


TR 


TR 



The above results show that pH and time of exposure to the treating solution are significant factors in ef- 
fecting hardcoat removal. 

Example 4 

The procedure of Example 3 was repeated utilizing silicone hardcoat treated polycarbonate panels which 
were contacted with a solution of equal volumes of methanol and sodium hydroxide at a 20% by weight con- 
centration sufficient to provide a pH of 13.9. The time of treatment varied between 15 minutes to 60 minutes 
and the temperature of the treating solution was varied between 23°C to 50°C. The following results were ob- 
tained, where NR means that the polycarbonate surface failed the methylene chloride haze test, while TR 
means it passed, as defined in Example 3: 



TABLE 4 



Time (min) 


Temp. (°C) 


15 


30 


45 


60 


23 




NR 


NR 


NR 


NR 


40 




NR 


NR 


NR 


TR 


50 




NR 


TR 


TR 


TR 



The above results show that a temperature of at least 40°C is effective for removal of the silicone hardcoat 
as shown by the methylene chloride haze test However at a temperature of 50°C, the time of treatment required 
for effective treatment is significantly less. 

In addition to the above results, various materials capable of providing a pH of at least 12 and capable of 
generating counter ions, such as sodium, potassium, ammonium and tetrabutylammonium were found to be 
substantially equivalent with respect to their effectiveness for removing silicone hardcoat at a temperature of 
50°C over a period of from 15 minutes to 60 minutes. 



Example 5 

A solution of 1 0.0 g of NaOH, 50 mL of distilled water and 50 mL of methanol is added to a 250 mL beaker. 

50 The temperature is raised to 50°C. Four 1" x 2" x 1/8" polycarbonate panels which are coated with a hexane 
diol diacrylate acrylic hardcoating are added to the solution; the beaker is covered. A polycarbonate panel is 
removed every 15 minutes over a 1 hour period. Analysis of the treated polycarbonate by ATR-IR spectroscopy 
shows that panels treated 30 minutes or longer are free of the acrylic coating. GPC analysis of the recovered 
polycarbonate also shows that the polycarbonate has not suffered loss of molecular weight during the treat- 

55 ment 
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Example 6 



Several aqueous alkaline treating solutions were prepared by mixing equal volumes of various miscible 
organic solvents with an aqueous solution of sodium hydroxide at pH 13.9. Polycarbonate panels, as shown 
5 in Example 1, were respectively immersed in the treating solution at 56°C for a period of from 40 min to 70 min 
in accordance with the conditions of Example 1. After exposure, the panels were evaluated for hardcoat re- 
moval using the methylene chloride rub test of Example 3. The following results were obtained, where "NR" 
means fiot totally removed and TR" means totally removed: 

10 Table 5 



15 



20 



Time (min) 


solvent 




40 


50 


60 


70 


CH 3 OH 




NR 


TR 


TR 


TR 


C 2 H 5 OH 




NR 


TR 


TR 


TR 


IPA 




NR 


NR 


NR 


TR 


Dowanol PM 




NR 


NR 


NR 


TR 


ethylene glycol 




NR 


NR 


NR 


NR 


no solvent 




NR 


NR 


NR 


NR 



NR s Not totally removed as shown by CH 2 CI 2 rub test 
TR = Totally removed 
IPA - Isopropyl Alcohol 

30 Example 7 

A 1/8" thick polymethylmethacrylate sheet, Acrylite 240, of the Cyro Corporation of South Lake, Texas, 
was primed with an acrylic primer in the form of polymethylmethacrylate emulsion thermoset which was cured 
at 90°C for 3 hours, and recoated with a solution of a silicone hardcoat AS4000, of the GE Silicone Products 

^ Division. The silicone hardcoat was cured at 90°C for 3 hours. The cured coating was resistant to steel wool 
and passed a scribed adhesion tape pull test Four 1 " x T test slabs were cut from this sheet and were placed 
into an aqueous alkaline bath which was prepared as follows: 

A solution of 10.0 g of NaOH, 50 mL of distilled water and 50 mL of methanol was added to a 250 mL beaker. 
The temperature of the bath was maintained at 50°C. 

m The treated Acrylite 240 test slabs were removed at 15, 30, 45, and 60 minute intervals. It was found that 

the primer coating as shown by ATR-IR had been completely removed about 30 minutes in the bath. 

Example 8 

^ A 4" x 6" x 1/8" polycarbonate panel was coated with silicone hardcoat AS 4000, of the GE Silicone Prod- 

ucts Division, and cured. The coated panel was then exposed to ultraviolet light in a QUVB weatherometerfor 
5200 hours which is approximately equivalent to 5 years exposure in South Florida. Four 1/2" x 2" x 1/8" slabs 
%vere gut from the panel. Three slabs were immersed in a bath made from 50 mL of isopropyl alcohol and 50 
mLof a 20 wt% aqueous solution of NaOH. The bath temperature was maintained at 80°C. After 25-75 minutes 

^ in the bath, the treated slabs were washed until the wash water had a neutral pH. The slabs were then dried 
in a vacuum oven. 

The following table shows a comparison of the optical properties with respect to Yl and Haze as defined 
in Example 3 between the treated slabs and similiar virgin polycarbonate slabs: 

55 
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Table 6 



10 



Sample 


Bath Time (min) 


Yl 


Haze 


virgin PC 


0 


1.7 


1.3 


weathered PC 


0 


6.5 


4.3 


weathered PC 


25 


0.0 


2.0 


weathered PC 


50 


0.0 


3.0 


weathered PC 


75 


0.0 


4.8 



15 



20 



25 



30 



35 



40 



Example 9 

There were cut three 1/2" x 2" x 1/4" slabs from a 4" x 6" x 1/4" polycarbonate panel which had been sur- 
face impregnated with the organic UV stabilizer Tinuvin 1130, (Ciba Geigy) and exposed in South Florida for 
3.5 years. Two slabs were placed into a treating bath which consisted of 50 mL of isopropyl alcohol and 50 mL 
of 20 wt% aqueous NaOH solution. The bath temperature was maintained at 82°C. After 30-60 minutes in the 
bath, the slabs were washed and dried as in Example 8. The following results show an optical comparison be- 
tween the treated slabs and similiar virgin polycarbonate slabs following the procedure of Example 8: 

Table 7 



Sample 


Bath Time (min) 


Yl 


Haze 


virgin PC 


0 


1.7 


1.3 


weathered SIPC 


0 


2.3 


5.5 


weathered SIPC 


30 


0.0 


12.2 


weathered SIPC 


60 


0.0 


10.2 



45 



SIPC - Surface Impregnated Polycarbonate 
Example 10 

Six 1"x4 n x 1/8" silicone hardcoated polycarbonate plaques were immersed in an aqueous alkaline sol- 
ution of 80 g of NaOH in 400 mL of water which provided an initial pH at 13.8. The temperature of the solution 
was raised and maintained at 80°C. The plaques were examined after five minute intervals untfl it was deter- 
mined by the CH 2 CI 2 rub test that the hardcoat had been completely removed. 

The same procedure was repeated except that the concentration of the NaOH in solution was varied be- 
tween 20 to 80 grams. The following table shows the removal time, % haze and the pH of the alkaline solution 
before and after stripping: 



50 



55 
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TABLE 8 



5 



10 



STRIPPING OF MRS HARDCOATED LEXAN WITH NaOH/H 2 0 AT 80°C 


# of Grams NaOH added to 
400mL H 2 0 


Time of Removal of coating 

- 


% Haze 


pH of Stripping Soln 


Before 


After 


80.0 


30 min 


1.2 


13.8 


13.7 


70.0 


40 min 


1.4 


13.7 


13.7 


60.0 


55 min 


116 


13.7 


13.7 


50.0 


90 min 


3.0 


13.8 


13.7 


40.0 


135 min 


5.7 


13.8 


13.7 


30.0 


4 hrs 


11.8 


13.7 


13.7 


20.0 


7 hrs 


29.6 


13.6 


13.7 



The above data demonstrate that there is a strong dependence between coating removal rate and the 
NaOH concentration. At lower concentrations, an increase in exposure of the polycarbonate to the caustic me- 
dium, and degradation of the polycarbonate results. Surface degradation can be observed by measuring the 
percent haze formation. Increasing exposure time leads to increased haze formation and therefore polycar- 
bonate degradation. 

Although the above examples are directed to only a few of the very many variables which can be employed 
in the practice of the method of the present invention, it should be understood that the method of the present 
invention is directed to procedures utilizing a much broader variety of treated organic thermoplastic substrates, 
and conditions and materials for effecting the removal of such treated substrates, as set forth in the description 
preceding these examples. 



Claims 

35 



40 



1. A method for salvaging organic thermoplastic values from a discarded surface treated organic thermo- 
plastic substrate comprising an organic thermoplastic having at least a portion of its surface treated with 
a decorative or protective, organic or organosillcon coating, which method comprises effecting contact 
with agitation between the surface treated organic thermoplastic substrate and an aqueous alkaline sol- 
ution for a time and at a temperature which is at least sufficient to effect the substantial removal of the 
decorative or protective coating from the surface treated organic thermoplastic substrate. 



2. A method for salvaging organic thermoplastic values from a discarded organic thermoplastic substrate 
which has been surface treated with a decorative or protective organic or organosilicon coating, compris- 
ing, 

45 (1) effecting contact with agitation for a period of at least 20 minutes and at a temperature in the range 

of about 40°C to about 100°C between the surface treated organic thermoplastic substrate and an aqu- 
-*» eous alkaline solution having a pH of at least 12, 

~ (2) recovering the resulting organic thermoplastic substrate from (1), 

(3) washing the surface of the recovered organic thermoplastic substrate of (2) with an aqueous me- 
50 dium until the pH of the recovered aqueous wash medium is neutral, and 

(4) drying the resulting washed organic thermoplastic substrate. 

3. A method in accordance with claim 2, where the discarded organic thermoplastic substrate is granulated. 

55 4. A method in accordance with claim 2, where a water miscible organic cosolvent is used in combination 
with the aqueous alkaline solution. 

5. A method in accordance with claim 2, where the discarded organic thermoplastic substrate is a polycar- 
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bonate substrate. 

6. A method in accordance with claim 4 where the water miscible organic cosolvent is methanol. 

7. A method in accordance with claim 2, where the discarded organic thermoplastic substrate is polyme- 
thylmethacrylate. 

8. A method in accordance with claim 2, where sodium hydroxide is used to maintain the pH of the aqueous 
treating solution. 

9. A method in accordance with claim 2, where organic thermoplastic values are salvaged from an organic 
thermoplastic substrate surface treated with an organosiiicon hardcoat 

10. A method in accordance with claim 2, where organic thermoplastic values are salvaged from an organic 
thermoplastic substrate surface treated with an organic coating. 



11. A method in accordance with claim 2, where organic thermoplastic values are salvaged from an organic 
thermoplastic substrate surface impregnated with a organic UV stabilizer. 

12. A method in accordance with claim 2, where organic thermoplastic values are recovered from a discarded 
deteriorated organic thermoplastic substrate resulting from exposure to environmentally degrading con- 
ditions for a period of at least six months. 

13. A method in accordance with claim 1 0, where organic values are salvaged from an organo thermoplastic 
substrate surface treated with a member selected from the class consisting of an acrylic coating and a 
formaldehyde melamine resin. 
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